Background-Chronic idiopathic intestinal pseudo-obstruction (CIIP) present-
Chronic idiopathic intestinal pseudo-obstruction (CIIP) is a clinical diagnosis of recurrent episodes of intestinal obstruction that are not caused by mechanical occlusion of the bowel. The condition is due to a heterogeneous group of conditions that may primarily or secondarily affect the enteric neuromusculature. In children the conditions are most usually primary disorders of the intrinsic enteric nerves or of the smooth muscle coats, which are congenital in origin and present at birth or during the first year of life.' The clinical diagnosis may be considerably aided by small intestinal manometry in those with diffuse disorders affecting the gut and patterns of motor activity have been described, which some have suggested may be specific to smooth muscle2-5 or enteric nerve disease.3 67 Most of the previous assessments have, however, had their difficulties in that either the manometric studies have not been correlated with full thickness biopsy specimens at the site of manometry, or the histopathological analysis has been inadequate.
We have reviewed children with intestinal pseudo-obstruction who had presented in infancy, to assess firstly whether the manometric study of small intestinal motor function performed in the first two years of life provided useful information regarding whether enteric nerves or muscle were affected when matched with histological assessment of full thickness intestinal biopsy specimens subjected to exhaustive and critical examination. Secondly by reviewing the subsequent clinical outcome of patients we have evaluated which manometric features might be useful as a prognostic indicator.
Methods

PATIENTS
Fourteen children who had presented to the Hospital for Sick Children in the first year of life from 1983 to 1993 with the presumed diagnosis of chronic idiopathic intestinal pseudo-obstruction (CIIP) were reviewed. 1  m  0.07  1  vomiting  malrotation  addtional circular dilated small  ileostomy  still TPN  distension  bilateral vesicomuscle layer  bowel  dependentat  ureteric reflux  1 year  2  m  1  1-5  vomiting  malrotation  no diagnostic  dilated small  iloostomy  still TPN  distension  pyloric stenosis  features  bowel  pyloromyotomy  dependentat  5 years  3 f  3  22  vomiting  dilated bladder  mypopathy  dilated small and colostomy then  still TPN  constipation urinary infections  large bowel  ileostomy  dependentat  10 (5, 6, 7, 8 , and 9) had phase III activity of low amplitude (low motility index) (Fig 1B) .
Group 3
Three patients (11, 12, and 14) had poorly formed phase III complexes of short duration. In phase II there were further short bursts of clustered phasic activity lasting less than one minute (Fig 1C) .
Group 4
Two patients (10 and 13) had well formed cyclical phase III activity, but abnormal propagation (Fig 1D) .
Three patients with low amplitude phase III activity (group 2: low motility index), 11) .
Of the five cases with a myopathic cause of pseudo-obstruction, four (cases 3, 4, 6, and 7) had a MI less than 10 KPa/min, and had a bad outcome (death or parenteral nutrition dependent). The other case (case 9) had a MI of 12 
Discussion CIIP most commonly presents in the first year of life, often in the neonatal period, and has a variable outcome. The diagnosis remains a clinical one with recurrent episodes of intestinal obstruction, which for children presenting soon after birth may mean that they have never tolerated enteral feeds at any time. In this clinical setting, small intestinal manometry is an investigative technique that we and others have shown to give information as to the nature of the underlying disorder.2-7 This study extends the use of manometry to indicate the severity of the disease process and to provide prognostic information.
Patients with CIIP have, by definition, abnormal intestinal motility. The manometric characterisation of the abnormal motility including adequacy of control data and the analysis of the motility recordings poses several problems. The greatest difficulty is the paucity of adequate age matched normal data for obvious ethical reasons. In this study we have a very small amount of normal data accrued from subjects who were later shown to be of constitutionally short stature, who underwent duodenal intubation as part of their clinical assessment, together with a somewhat larger normative database of children suspected of having malabsorption syndrome who in a hospital setting did not have any discernible gastrointestinal disease or dysmotility symptoms. All of the studies described here were done before the availability to us of miniature strain gauge catheters and digital data collection devices with computerised analytical programmes. Consequently analysis of our data was by visual planimetry, which is time consuming and required verification by a blinded independent observer. Computerised methodologies are however not without their own difficulties and objective meaningful results are dependent upon a carefully devised protocol being rigidly adhered to.
In this study, the histological examination of full thickness biopsy specimens, was used as the 'gold' standard for defining enteric neuromuscular disease. A wide variety of routine methods, histochemical, immunocytochemical, and ultrastructural techniques were used. As a consequence pathological abnormalities were found in nearly all patients studied. These findings while qualitatively similar to a number of previous studies,15 - From manometric studies in those children with muscle disease the amplitude of contractile activity and the MI was low compared with both controls and with the neuropathic group as has been previously reported. 1 4As might be expected the force of contraction was considerably reduced in all patients, but in some the organisation of the cyclical fasting complex was still discernible, with sequentially propagated phase III activity despite the reduced phase III contractions. Thus in these patients the episodes of obstruction are due to ineffectually contracting smooth muscle in the abnormal smooth muscle coats. In contrast, in those with intrinsic neuropathic disorders, there was either no contractile activity or the contractions were of normal amplitude with a normal to increased MI but with disturbed organisation of the cyclical pattern of interdigestive activity and abnormal propagation of phase III activity. In cases 11, 12, and 14 the phasic activity recorded was reminiscent of that seen in premature infants at the stage of clustered phasic development of fasting motor activity. 18 In such infants transit of gut contents and tolerance to oral feeds is associated with the degree of propagation of clustered activity. 19 Two of three patients (cases 12 and 14) who had a good outcome had a high proportion of aborally propagated phasic activity.
The specificity of the manometric abnormalities found particularly in the neuropathic group is open to question as others have identified 'neuropathic' manometric abnormalities in infants who were being investigated for diarrhoeal symptoms, which subsequently proved to be secondary to coeliac disease20 and other mucosal enteropathic processes (Milla PJ, unpublished data). These findings suggest that the so called 'neuropathic' abnormality does not necessarily represent a histological abnormality, but may result from either nerves and muscle being involved in the inflammatory process causing the enteropathy, or by the effect of particular inflammatory mediators and metabolites affecting enteric neuromuscular function. The degree of uncertainty surrounding the interpretation of the manometric 'neuropathic' abnormalities is further heightened in the light of observations that showed that delayed introduction of enteral nutrition to premature infants results in a delay in the maturation of motor activity.'9 21 In our study many of the subjects, because of the very nature and severity of their disease, had never been enterally fed by the time they were investigated. This factor by itself may influence the intestinal motor activity measured. Thus the specificity of manometric abnormality to a neuropathic disease process seems less secure than hitherto thought, and caution should be exercised in ascribing intrinsic neuropathic disease to a particular manometric pattern. We have as yet, however, not observed the low MI (low amplitude phase III activity) pattern, seen in our patients with undoubted muscle disease, in other disease processes. These difficulties with respect to neuropathic motor abnormalities should therefore not detract from the value of small intestinal manometry as a tool for the diagnosis of the myopathic patient and in the assessment of prognosis shown by this study. It seems clear from our study that small intestinal motor activity with a low MI (low amplitude phase III activity) in the first two years of life, in a patient presenting in infancy with CIIP, is associated with a poor outcome in terms of survival or the need for longterm parenteral nutritional support.
